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Abstract. Human behavior is greatly influenced by the social context. The cur-
rent study on men’ and women’s cooperative behavior investigated the influ-
ence of long-term and short-term effects of socializing in group. The repeated 
Prisoner’s dilemma carried out in groups of 6 participants was used as the main 
experimental situation. The differences were found in changes in the level of 
cooperation, taking into account the effects of mixing social and gender varia-
bles. Socialization made cooperation of group members strength and sustaina-
ble. However, men’ and women’s cooperative behavior in groups differed. 
Women were initially more inclined to cooperate in interaction with strangers. 
Men showed greater sensitivity to sociality effects. They tended to make coop-
erative decisions more often if there are friends in the group. Furthermore, men 
cooperated with previously unknown people after socializing with them signifi-
cantly more than women. 
Keywords: cooperation, social dilemma, Prisoner’s Dilemma, sociality, gender 
differences, group, experiment. 
1 Introduction 
Social identity and gender differences are of particular interest since they are the most 
significant reason for the differentiation of social and economic behavior of people 
between two poles – altruism and egoism. The role of gender in social dilemmas is of 
keen interest due to evolutionary laws being replaced by new social and cultural de-
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terminants that weaken the influence of "traditional" gender roles. Social factors and 
gender identity taken into account in the widest spectrum of manifestations are the 
most fruitful subject for research aimed at resolving issues of social interaction and 
the irrationality of economic behavior.  
The explanation of variations in gender differences in behavior related to the influ-
ence of social and cultural factors. A number of studies [1-5] have shown that the 
manifestation of behavior by men and women in accordance with a gender stereotype 
depends on what behavior in this situation is considered to be "right." In addition, 
gender stereotypes may serve as a component of the self-concept, regulating behavior 
in accordance with the standards learned [6]. 
Studies by social psychologists devoted to gender differences in behavior suggest 
that women are more likely to compromise [7-8]. However, generalized literature data 
suggest that the detected differences are small, usually within 10% [9], depending on 
the situation [10-11]. Eliciting the specificity of social relations between members of 
microgroups differing in terms of social identity and gender composition, R. Croson 
and M. Mark suggested a multifactorial (3x2) design for an experiment with a social 
dilemma. The gender characteristic of a group of five people (all men, all women and 
a mixed group) was used as the first independent variable. The second group consist-
ed of two levels of group identity – high and low. Twenty-five rounds were held, after 
each of which the players received feedback. It was shown that cooperativity in-
creased in all of the women's groups, whereas in the men's groups, on the contrary, it 
decreased. As an explanation, a variant with intensification of the competition for 
dominance in the men's groups is suggested. In the mixed groups, an effect of the 
connection with identity was not found [12]. 
Generally, the high internal and external validity of the paradigm of social dilem-
mas makes it the most suitable situation to identify possible gender differences in 
cooperation, which can be summarized in a wide range of situations: from interacting 
with complete strangers to close relationships, from the behavior of two partners to 
groups' behavior [13]. 
Thus, the main focus of the study is aimed at resolving the following issues: 
1. Is there any differences between men’ and women’s cooperative behavior? 
2. How does socializing in group influence the cooperative behavior of men and 
women? 
3. Is there a manifestation of in-group and out-group effects in the cooperative behav-
ior of men and women? 
 
2 Participants, Design and Procedures 
The article presents the results of a study pooling data from 264 participants (121 
women) in 22 experimental sessions conducted in two Russian higher education uni-
versities: Moscow Institute of Physics and Technology (MIPT) and Tomsk State Uni-
versity (TSU). Enrollment was carried out with the advertisement in the social net-
work vk.com. 
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Experimental data are readily available on Harvard Dataverse: 
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/MCFQCL 
All the experiments were conducted in two series: strangers and friends. 
For each experiment, a series of strangers required 12 men and women unfamiliar 
with each other. This condition was ensured by taking into account the participant’s 
major, study group, hometown and possible kinships.  
For each experiment, a series of friends required 12 men and women, comprising 
two groups of friends, 6 people in each group. As the criteria for a friendly connec-
tion, the following parameters were selected: all members of the group considered 
each other friends and maintained long (over one year) and constant communication, 
as well as common interests. Thus each experiment consisted of two groups of 6 
friends in each. Members of one group of friends were not familiar with members of 
the other group of friends participating in the same experiment.  
All the participants were informed of the basic terms of the experiment and gave 
written consent to participate in the study.  
At the end of the experiment, participants answered test-questionnaire on self-
reported degree of connection with the group. The result of this test is an assessment 
of the sense of connection with the group on an ordinal scale from the lowest – 1 
point – to the strongest attachment – 7 points.  
The experimental procedure consisted of three stages. 
2.1 Stage 1. Baseline 
Participants played the Prisoner's dilemma game (Table 1). 
Table 1. Payoff structure of the Prisoner’s Dilemma Game. 
  Column chooser 
  Left Right 
Raw chooser 
Up 5, 5 0, 10 
Down 10, 0 1, 1 
 
 
To conduct the game, a specialized tool for designing and carrying out experiments in 
a group of experimental economics, z-Tree, developed at the University of Zurich, 
was used [14]. 
Eleven game trials were held. In each trial, men and women were randomly divid-
ed into pairs and took decisions simultaneously and independently from each other. 
Each of the 12 men and women could be combined in a pair with any other partici-
pant of the experiment. The participant did not know with whom exactly he/she inter-
44 
acted in the trials. Men and women were reported that they played with one of the 12 
participants in the experiment, and each time the partner changed randomly. 
Points earned in this stage were included in the total win and converted into real 
money at the end of the game. 
2.2 Stage 2. Socialization 
In the second stage of the experiment, participants were involved in a social interac-
tion through the familiarization of participants and their division into groups. This 
laboratory model combines the classic social psychology minimal group paradigm 
with group manipulations that cause a sense of social attachment [15-17]. 
The procedure differed in experiments with strangers and friends. 
Strangers' socialization. Participants remember each other’s' names by playing 
"snowball": sitting in a circle, the first gives his/her name and a personal characteris-
tic, starting on the same letter as the name; the next participant repeats the name and 
the description of the first participant and gives his/her name and characteristic; then 
the chain of the game comes to the last person in the circle, who repeats all the names 
and characteristics. Then, in a different order, participants share personal information: 
hometown, major, hobbies, and interests.  
After that, two captains are selected on a voluntary basis among the participants. 
The captains remain indoors, the other members go out, and then, in a random order, 
they come back to the room one by one. Every participant entering the room chooses 
the captain, in whose group he/she would prefer to be. Thus, the two groups of 6 peo-
ple are formed.  
In the end, each group of 6 people was given a task to find 5 common characteris-
tics (5 characteristics that unite them) and choose a name for their group.  
Friends' socialization. Participants were divided into 2 groups of 6 friends, as part 
of which they were invited to take part in the experiment. Then each group of friends 
was given a task to find 5 common characteristics and choose a name for their group. 
The friends from one group were not previously familiar with the other group mem-
bers and during the second phase did not interact with them. 
2.3 Stage 3. Socialized 
The participants again played the Prisoner's dilemma game. However, unlike the first 
phase, the participants interacted only in groups of 6, formed during socialization in 
the second stage of the experiment. For each trial the participants were randomly 
divided into pairs, and they were informed that they were interacting with a member 
of their "own" group, but did not know with whom. 
The Prisoner's dilemma game consisted of 15 trials in the third stage of the experi-
ment.  
Group names, which were chosen by participants during the socialization stage, 
appeared on the monitors in the Prisoner's dilemma game.  
Points earned were added to those obtained in the first stage. Therefore, the final 
prize was formed, which was converted into a cash reward paid to each participant. 
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The average cash reward was approximately equaled to the cost of full lunch in a 
cafe. 
3 Results 
3.1 Result 1. Socialization significantly increases cooperation in men 
and women. 
The level of cooperation after socialization in all experiments increased significantly 
(Z 9.494, p <0.05, Sign Test). The average values of cooperation before and after  
socialization in the sample amounted to 25.06% and 59.65%, respectively. In fact, 
socialization strengthened cooperation in both men and women (p <0.05, Sign Test) 
(Table 2). 
Table 2. Socialization increases cooperation. 
Gender 
Cooperation Rate, % 
Z p-level Initial 
cooperation 
Group-based  
cooperation 
Men 22.82 65.33 8.927 0.0000001 
Women 27.70 52.95 4.290 0.0000001 
 
Socialization also increases cooperation in all types of groups – among both the origi-
nally strangers (Z 6.709, p <0.05, Sign Test), and the originally friends (Z 7.086, p 
<0.05, Sign Test) (Table 3). 
Table 3. Socialization increases cooperation. 
Group type 
Cooperation Rate, % 
Z p-level Initial 
cooperation 
Group-based coop-
eration 
Strangers 22.32 51.06 6.709 0.0000001 
Friends 32.36 82.57 7.086 0.0000001 
After socializing in groups of friends, we observed a strengthening of cooperation in 
men from 31% to 83.37% and women 33.89% to 81.23% (p <0.05, Wilcoxon 
Matched Pairs Test). This was expected since the social connections formed in a 
group strengthen the cooperation of its members. 
Socialization of 6 previously unknown people in the groups formed during the ex-
periment allowed us to observe changes in the level of initial and group-based coop-
eration of men and women previously unknown to each other. Socialization among 
strangers increased cooperation from 19.88% to 58.7% in men (p ≤0.0001, Wilcoxon 
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Matched Pairs Test) and from 25.28% to 43.75% in women (p = 0.0001, Wilcoxon 
Matched Pairs Test) (Table 4). 
Table 4. Socialization increases strangers’ and friends’ cooperation. 
Cooperation rate, % 
Strangers Friends 
Men Women Men Women 
 Initial cooperation 19.88 25.28 31 33.89 
 Group-based cooperation 58.7 41.9 83.77 81.23 
 
In all the groups, we observed a significant increase in cooperation: for 165% and 
240% in women and for 295% and 270% in men among strangers and friends respec-
tively. That fact shows that socialization is a mechanism for strengthening coopera-
tion. Figure 1 graphically shows the data indicated above on the effect of socialization 
on the cooperation of men and women in groups of strangers and friends (see Fig.1). 
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Fig. 1. The cooperation level among men and women before (initial cooperation) and after 
socialization (group-based cooperation). 
3.2 Result 2. Socialization maintains cooperation in men and women 
well above the initial level. 
The cooperation level is maintained on a level much higher than initial level after 
socialization in all experiments. At the Baseline stage, the cooperation of men com-
prised 28.85% and 14.04% respectively in the first and last five trials of the Prisoner’s 
dilemma in groups of strangers. The women’s cooperation also decreased in the last 
five game trials from 32.9% to 20.26%. However, after socialization the cooperation 
of strangers not only increased, but also was maintained on a level much higher than 
the initial one (p <0.05, Sign Test). After socialization, the cooperation of men com-
prised 50.96%, and women – 40.5% for the last five game trials in experiments with 
strangers (see Fig. 2). 
 
 
Fig.2. Cooperation dynamics before and after socialization in groups of strangers. 
In experiments with friends at the Baseline stage, we observed similar cooperation 
dynamics. Men lowered the cooperativity of their decisions from 40% in the first five 
trials of the Prisoner's dilemma to 20.53% in the last five trials of the game. However, 
after socialization, the level of cooperation of men was 83.68% in the first five trials 
of the game and 86.32% in the last five trials, which is significantly higher than the 
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baseline (p <0.05, Sign Test). In the group of friends at the Baseline stage, women’s 
cooperation was 41.18% in the first five trials of the Prisoner's dilemma, and de-
creased to 28.82% in the last five trials of the game. After socialization in groups of 
friends, the women’s cooperation was 82.35% in the first five trials of the game and 
80% in the last five trials (Figure 3). 
 
 
Fig. 3. Cooperation dynamics before and after socialization in groups of friends. 
In groups of friends, there were no statistically significant differences in cooperation 
between the first and last trials of the game at the Socialized stage. Thus, we not only 
observed the strengthening of cooperation, but also the maintenance of a high level of 
cooperative decisions in groups with established social connections. Moreover, social-
ization led to the increasing and maintaining of cooperation of previously unknown 
people at a level much higher than the initial one. 
  
3.3 Result 3. Gender differences in cooperation are caused by social 
context. 
Previous results of the current study showed that socialization strengthened and made 
cooperation of group members sustainable. After socialization, the highest (above 
80%) and stable cooperation was in groups of friends where men and women cooper-
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ated equally (p = 0.473, Mann-Whitney U-Test). However, the cooperative level dif-
fers between men and women in groups of strangers. Women were more inclined to 
cooperate in interaction with strangers. The baseline of women’s cooperation was 
significantly higher than that of men during interactions with strangers in the Prison-
er's dilemma (Z -2.340; p = 0.018, Mann-Whitney U-Test) (see Fig. 1). 
At the same time, men tended to make cooperative decisions more often if they had 
friends in the group (see Table 5). 
Table 5. Differences in cooperation of men and women in experiments with strangers and 
friends, %. 
Gender Group composition 
Initial cooperation rate, 
% 
Men 
Only strangers 19.88 
Strangers and friends 31 
Women 
Only strangers 25.28 
Strangers and friends 33.89 
 
Men initially showed a low level of cooperation in the Prisoner's dilemma among 
strangers (19.88%), but were more likely to cooperate if there were five close friends 
among 12 participants (31%; Z -2.071; p = 0.036). In this case, men cooperated at an 
equal degree with women (p = 0.407), although the level of cooperation of both gen-
ders remained low. 
It should be noted that the presence of five friends among strangers as possible par-
ticipants in the interaction did not affect the cooperation of women (Z -1.753; p = 
0.079).  
Socialization was accompanied by the formation of a sense of group belonging. 
The reported assessment of a feeling of connection with a group of men and women 
did not differ (p = 0.527). Despite this fact, men cooperated significantly more than 
women after socializing with previously unknown participants, when strangers be-
came members of their group (Z 3.106; p = 0.002). The share of cooperative decisions 
taken by men was on average 58.7%, whereas for women it was 41.9%. 
4 Discussion 
The current study shows that the social environment matters and gender differences in 
cooperation are sensitive to social factors. Socializing in groups strengthened coop-
eration in both men and women. Socialization in groups is also able to maintain men’ 
and women’s cooperation level. We observed the maintenance of a high level of co-
operative decisions, above 80%, in groups with established social connections 
(friends). Furthermore, socialization led to the increasing and maintaining the cooper-
ation of previously unknown people at a level much higher than the initial one. 
Men and women in groups of friends made cooperative decisions equally. Howev-
er, the level of cooperation between men and women in groups of stranger differed. 
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Women were more inclined to cooperate in interaction with strangers. Men tended to 
make cooperative decisions more often if there are friends in the group. In this case, 
the level of cooperation in men was higher and comparable to cooperation rate in 
women. Moreover, after the procedure of experimental socialization, men cooperated 
significantly more than women with previously unknown people if strangers were a 
part of their group. Thereby, varying the conditions of collective interaction enables 
the neutralizing or strengthening of differences in the cooperative behavior of men 
and women. 
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